170           THE PRESERVATION OP WOOD
The arms are of such strength that it has been impossible
to bend them in any direction.
In addition to the heavy construction of the arms,
details of which are shown by fig. 86, they are braced
against the Z-bar frame by heavy corrugated plates and
against one another by a stout brace connecting the arms
at the top. The Z-bar frame is of ample and proper pro-
portions to sustain the heavy load. The cast steel bumper
takes up the shock when the cars are knocked together
and prevents the striking of the frames against each other.
The book on the bumper can be used, if necessary, to
couple the empty cars together or move them around the
yard. Special attention has been given to the design of
car wheels, roller bearings and axles. The wheels (fig. 79)
are heavy and have a wide tread; they can be quickly
removed to replace wearing washers without disturb-
ing the entire frame. The spiral roller bearing is
self - contained and can be removed in one piece
for inspection by taking the cap off on the end of the
axle.
The bails are arranged for quick and convenient hand-
ling. The entire construction of the car is heavy and
'rigid, and a good deal of experience, thoughtful design
and ample material has been incorporated in its manu-
facture. The car has been in actual operation for a year
and has stood up under the hard working strain/and on
this account has been very successful,
It will, of course, be realized that a car of this construction
cannot be cheap, and that the cost of same must be in pro-
portion to the quality. It is undoubtedly false economj
to consider only the first cost of the tram car and losi
sight of the fact that if a light car of low cost is bougfo
it will give endless trouble and increase the operating
expense which in the long run will make a cheap ca